Teeth having open apices in the absence of a natural apical constriction pose several challenges during conventional endodontic treatment, especially when establishing an apical seal. Treatment is further challenging when these teeth are associated with large periapical or cystic lesions having resulted in expansion and/or thinning of adjacent cortical plates. Although surgical intervention is commonly adopted in the management of such cases, a conservative treatment option offering equally good prognosis is always desirable. This case series describes 3 cases: a 39-year-old woman, a 45-year-old woman, and a 15-year-old boy having teeth with concomitant open apices and large periapical/cystic lesions managed conservatively by (1) following a strict intracanal disinfection protocol, (2) intracanal aspiration with digital decompression of associated swelling, and (3) 1-step apexification for closure of the root apex by placing a preliminary barrier of platelet-rich fibrin (PRF) and a secondary barrier of Biodentine (Septodont, Saint-Maur-des-Foss es, France). In all 3 cases, the treatment outcomes, both clinical and radiographic, were highly satisfactory. PRF and Biodentine collectively rendered an apical plug that proved to be a suitable alternative to commonly used mineral trioxide aggregate in 1-step apexification. Biodentine provides good interfacial adhesion and sealing with dentin attributed to its property of hydroxyapatite crystal deposition at the material-dentin interface. Also, because of its bioactivity, it likely promotes the conversion of adjacent PRF into a calcific barrier, thus reinforcing the apical seal. Additionally, host-modulating responses of PRF contribute in expediting the healing process. Reasonable osseous healing in the periapex could be appreciated as early as 3 months in all patients. The rapidity with which healing occurred may have been an incidental finding but definitely draws attention. (J Endod 2018;44:179-185) Key Words when these teeth are afflicted with concomitant large periapical lesions, not only is there an increased possibility of polymicrobial infections and/or resistant microorganisms but also their prognosis is greatly dependent on the ability to perform predictable endodontics. Historically, the choice of treatment in such cases has included surgical intervention and/or custom fills, but either option has its own associated drawbacks (1). Surgical treatment has inherent risks and limitations requiring considerations like sound general health, patient cooperation, proximity of vital anatomic structures, postoperative discomfort, and dealing with physical and psychological trauma in young patients. Also, with thin fragile walls present in the apical root, there is an increased possibility of shattering root canal walls during retrocavity preparation and filling. Conversely, a clinician has to face several challenges when performing conventional endodontic treatment in teeth with open apices, especially when trying to establish an apical seal in the absence of a natural apical constriction. A suboptimal apical seal can increase the likelihood of persistent leaky margins and subsequent nonhealing or recurrence of periapical lesions.
L
arge chronic periapical lesions have always drawn serious attention from endodontists, especially when associated with roots having open apices. Mostly, open apices are a result of arrested root development, incomplete root maturation, or extensive apical root resorption. Irrespective of the etiology of open apices, when these teeth are afflicted with concomitant large periapical lesions, not only is there an increased possibility of polymicrobial infections and/or resistant microorganisms but also their prognosis is greatly dependent on the ability to perform predictable endodontics. Historically, the choice of treatment in such cases has included surgical intervention and/or custom fills, but either option has its own associated drawbacks (1). Surgical treatment has inherent risks and limitations requiring considerations like sound general health, patient cooperation, proximity of vital anatomic structures, postoperative discomfort, and dealing with physical and psychological trauma in young patients. Also, with thin fragile walls present in the apical root, there is an increased possibility of shattering root canal walls during retrocavity preparation and filling. Conversely, a clinician has to face several challenges when performing conventional endodontic treatment in teeth with open apices, especially when trying to establish an apical seal in the absence of a natural apical constriction. A suboptimal apical seal can increase the likelihood of persistent leaky margins and subsequent nonhealing or recurrence of periapical lesions.
An alternative treatment option (calcium hydroxide apexification) for the management of teeth with open apices and periapical lesions began to gain popularity in the 1960s (2) . The unique ability of calcium hydroxide to induce a natural calcific bridge helped generate an apical barrier against which proper placement and condensation of root canal obturating material became possible. Also, because of the high alkaline nature of calcium hydroxide, the same material was simultaneously able to render an environment conducive for periapical healing. Several formulations of calcium hydroxide including combinations with medicaments like 2% chlorhexidine or iodoform have been tried with the aim of combating resistant endodontic pathogens in large periapical lesions (3) . Although this treatment option was definitely conservative and offered a favorable prognosis, factors like prolonged treatment duration, multiple appointments, the need for high patient compliance, and the possible loss of the interappointment temporary seal still demanded consideration. Also, calcium hydroxide is known to induce a calcific barrier that is porous and weakens roots when placed for extended periods (4, 5) .
On the other hand, 1-step apexification helps achieve similar objectives in lesser appointments and overcomes the concerns associated with calcium hydroxide apexification. It uses nonsurgical condensation of a biocompatible material in the apical third of the canal to create an artificial barrier against which root canal filling material can be immediately placed, thus drastically reducing the treatment duration (6) . Mineral trioxide aggregate (MTA) has enjoyed wide acceptance in 1-step apexification during the past decade and has successfully qualified as the gold standard (7, 8) . Recently, another calcium silicate-based dentin replacement material, Biodentine (Septodont, Saint-Maur-des-Foss es, France), has been introduced in the market with a similar range of applications but with advantages of a shorter setting time; improved mechanical properties like compressive strength, push-out bond strength, and hardness; and easier handling compared with MTA (9). Studies have confirmed its bioactive potential and biocompatibility to be at par or even better than MTA (10, 11) . However, only a few case reports exist regarding the clinical application of Biodentine (12, 13) . The purpose of this study was to assess the use of platelet-rich fibrin (PRF) and Biodentine in 1-step apexification combined with additional nonsurgical measures for managing concomitant open root apices and large periapical/cystic lesions in the same tooth. The suitability of this newer material as an alternative to traditional MTA in 1-step apexification was determined.
Materials and Methods

Case 1
A 39-year-old woman with no relevant medical history presented with swelling in relation to the left upper incisors. The patient reported suffering trauma with respect to the upper anterior teeth during her childhood. Her dental history revealed past episodes of pain and swelling that subsided once the contents were discharged. The recurrence of pain and swelling was noted for the past year. However, this time when the patient presented she had swelling with severe continuous pain. An intraoral examination revealed moderate swelling in the buccal sulcus and gingiva adjacent to the left upper incisors and canine. Both the maxillary left central incisor (tooth #9) and the lateral incisor (tooth #10) elicited no response on pulp vitality testing but were tender on percussion. A preoperative radiograph revealed a well-circumscribed radiolucency involving teeth #9 and #10 and extending up to the mesial aspect of tooth #11. Additionally, a nonblunderbuss open apex was observed in tooth #9 (Fig. 1A) . A cone-beam computed tomographic scan confirmed the periapical lesion size to be 1.6 cm Â 0.9 cm Â 1.3 cm (Fig. 1B) . A mild but definite buccopalatal expansion of the maxilla and thinning of the cortical plates in the lesional area (Fig. 1C) were observed on the scan. The features were suggestive of a periapical cyst. A decision was made to treat tooth #9 endodontically without surgical intervention using 1-step apexification and a simple root canal treatment in tooth #10. It was decided that surgery would be performed only if conservative treatment failed to produce results. The patient was informed about the treatment plan, and consent was obtained.
The entire endodontic treatment was performed under strict aseptic conditions. After rubber dam application, the isolated teeth along with the clamps and the surrounding sheet were swabbed with 5% povidone-iodine. The access cavities were prepared in the affected teeth. Straw-colored fluid discharge was present in tooth #9, but no discharge was noted in tooth #10. Once frank drainage ceased, 5% sodium hypochlorite was used to irrigate the chamber and root canal. Apical gauging was performed, which confirmed the size of the apical foramen to be larger than file size 80 in tooth #9 and equivalent to file size 25 in tooth #10. A 24-G needle attached to a 3-mL syringe was extended beyond the confines of the root canal into the periapex of tooth #9. Intracanal aspiration was performed while applying simultaneous digital pressure on the buccal swelling. Bloody serous exudate was observed. After radiographic working length determination, tooth #9 was minimally instrumented with a no. 80 H-file (Dentsply Maillefer, Ballaigues, Switzerland). Instrumentation was extended beyond the apex by approximately 1-2 mm as suggested by Bhaskar (14) for conservative management of cystic lesions up to a maximum of 5 mm. In tooth #10, instrumentation was performed to achieve a final apical preparation size of 40 using hand K-files; 5% sodium hypochlorite (Septodont Healthcare India Pvt, Ltd, Mumbai, India) was elaborately used for irrigation throughout. An endodontic irrigation needle with side vents (ProRinse; Tulsa Dental Specialties, Dentsply International, Tulsa, OK) was placed in the apical third of the canal, and the solution was delivered slowly into the canal. The canals were then dried using paper points while simultaneously compressing the swelling using digital pressure. A premix of calcium hydroxide and iodoform (Metapex; META Biomed Co Ltd, Chungbuk, Korea) was placed as an intracanal medicament, and the access cavities were temporarily sealed with Cavit G (3M ESPE Dental Products, St Paul, MN).
At 2-week follow-up, the swelling had considerably reduced, but the patient was mildly symptomatic. The canals of both teeth #9 and #10 were cleared of calcium hydroxide using circumferential filing with a K-file and normal saline irrigation. Aspiration of fluid through the root canal space along with digital pressure was repeated in tooth #9 similar to what was done in the earlier appointment. Irrigation was thoroughly performed with 5% sodium hypochlorite throughout. After drying the canals with paper points, intracanal dressings of a creamy triple antibiotic mix of ciprofloxacin, metronidazole, and minocycline mixed in normal saline were placed in teeth #9 and #10 using a Lentulo spiral. An appropriate-sized K-file with counterclockwise motion can also be used for packing triple antibiotic mix into the canal. The pulp chambers were lined with a bonding agent before insertion and meticulously cleaned of any remaining paste to prevent discoloration. The access cavities were temporarily sealed with Cavit G. The patient was recalled after a period of 2 weeks.
On a subsequent visit, the patient was comfortable with no swelling or pain. The triple antibiotic paste (TAP) was flushed out of both canals. However, a mild exudate was present in tooth #9; hence, TAP dressing was repeated in tooth #9 and temporized for a further 2 weeks. Tooth #10 was completely dry; hence, it was obturated with gutta-percha (Dentsply Maillefer) and AH 26 sealer (Dentsply DeTrey, Konstanz, Germany). A final restoration of glass ionomer cement (Ketac Molar; 3M Deutschland GmbH, Neuss, Germany) was performed.
On the patient's fourth appointment, the antibiotic mix was flushed out of tooth #9. No exudate was observed in the canal; hence, the tooth was deemed fit for artificial plug formation. After irrigation with sodium hypochlorite and a final rinse with normal saline, a PRF membrane was placed in the apical 1-2 mm of the root canal to serve as a preliminary barrier. PRF was prepared in accordance with Dohan et al's protocol (15); 8 mL whole venous blood was collected and divided into 2 vacutainers devoid of any anticoagulant. The tubes were then subjected to centrifugation at 3000 rpm for 10 minutes, separating blood into its 3 constituent layers. The midfraction PRF clot was separated from the blood clot 2 mm below the dividing line and squeezed free of fluids by pressing between layers of moist gauze. The membrane obtained was cut to an appropriate size, placed in the coronal cavity, and gently packed at the apex using premeasured Schilder pluggers (Dentsply Caulk, Milford, DE). This step was followed by the placement of a secondary Biodentine barrier.
Biodentine was mixed according to the manufacturer's instructions, carried into the canal with an amalgam carrier, and packed in small increments gently with the help of metallic hand pluggers until a barrier width of 4-5 mm was established. A customized guttapercha cone can also be used as a plugger for packing PRF and Biodentine. An intraoperative radiograph was taken to confirm the adequacy of the barrier formed (Fig. 1D) . A moist cotton pellet was placed above the barrier for 12 to 15 minutes, and the final set was ascertained with gentle tapping of a finger plugger. The remaining canal was obturated with injectable thermoplasticized gutta-percha (Calamus Dual, Dentsply Maillefer) and AH 26 sealer (Fig. 1E) . The access cavity was restored with composite resin. At 3 months, the patient was totally asymptomatic with partial resolution of radiolucency (Fig. 1F ), and at 6 months a complete resolution of radiolucency could be appreciated with hard tissue closure of the apex (Fig. 1G) .
Case 2
A 45-year-old woman presented with swelling and pain in relation to the left upper front teeth. The patient did not have any relevant medical history but reported previous trauma at a young age and endodontic treatment that was begun in the affected tooth by a resident doctor 1 month prior without any relief. An intraoral clinical examination revealed a discolored tooth #9 in which endodontic treatment appeared to have been previously initiated. A soft fluctuant swelling measuring approximately 1.5 cm Â 1.0 cm anteroposteriorly was noted on the palate. Electric pulp testing elicited no response in tooth #10. The teeth were not mobile, and the probing depths for both left upper incisors were within normal limits. Intraoral periapical and occlusal radiographs revealed a large radiolucency measuring approximately 2.0 cm Â 1.5 cm involving teeth #9 and #10, with an open apex in tooth #9 and an intracanal dressing extruding through the apex of tooth #9 into the lesion ( Fig. 2A and B) . The diagnosis established was that of a periapical cyst. It was decided to initiate endodontic treatment in tooth #10 and continue with endodontic treatment in tooth #9 along with 1-step apexification using Biodentine and PRF by a specialist. The patient was informed about the treatment, and consent was obtained.
Rubber dam isolation was performed, and the isolated teeth along with the clamps and the surrounding sheet were swabbed with 5% povidone-iodine. The canal of tooth #9 was cleared of previous intracanal dressing mechanically with the help of a K-file under copious irrigation with 5% sodium hypochlorite and normal saline. Frank purulent exudate was observed to emanate from the canal of tooth #9 once the calcium hydroxide was flushed out. The size of the apical foramen was judged to be larger than that of a file size 80. A 24-G needle attached to a 3-mL syringe was inserted into the root canal beyond the open apex into the periapical region. Intracanal aspiration was performed while applying simultaneous digital pressure on the palatal swelling; 5% sodium hypochlorite was used to irrigate the chamber and root canal once the drainage ceased. The working length was determined radiographically and the canal walls lightly instrumented with a no. 80 H-file under copious irrigation with 5% sodium hypochlorite. Instrumentation was extended 1-2 mm beyond the apical foramen. Tooth #10 was prepared up to file size #50 using sodium hypochlorite as an irrigant. After drying both canals with paper points, intracanal dressings of calcium hydroxide and iodoform (Metapex) were placed for a fortnight and the teeth temporized with Cavit G.
On the next visit, the swelling had reduced in size, and pain was absent. Intracanal dressings were removed from both teeth mechanically using K-files and copiously irrigated with 5% sodium hypochlorite. Repeat aspiration was performed through the root canal of tooth #9. Initially, a small amount of purulent exudate was aspirated followed by straw-colored exudate. Both canals were dried thoroughly with paper points, and a triple antibiotic paste of ciprofloxacin, metronidazole, and minocycline mixed in normal saline was placed in the canals using a Lentulo spiral. Due precautions were taken to prevent crown discoloration whenever triple antibiotic mix was placed. Teeth were temporized using Cavit G. At the 2-week follow-up, the swelling had considerably reduced, and the patient was comfortable. However, a slight straw-colored exudate was still observed in tooth #9; hence, triple antibiotic dressing was repeated in this tooth after thorough irrigation with 5% sodium hypochlorite. The canal of tooth #10 was dry. Therefore, it was obturated, and the access cavity was finally restored with glass ionomer cement.
Subsequently, at the fourth visit after 2 weeks, the patient was completely asymptomatic, the canal was dry, and the swelling had completely subsided. At this visit, a plug of PRF and Biodentine was established followed by obturation with gutta-percha after a waiting period of 12 to 15 minutes ( Fig. 2C and D) in tooth #9. The procedure of plug formation was similar to that in case 1. The access cavity was permanently restored with composite resin. Follow-up radiographs at 3 and 6 months revealed significant osseous healing ( Fig. 2E and F) . 
Case 3
A 15-year-old boy with no significant medical history reported with pain and swelling in relation to the left upper front teeth. An intraoral clinical examination revealed a nodular swelling on the buccal gingiva in relation to tooth #10 and peg-shaped lateral incisors (Fig. 3A) . Teeth #9 and #10 were tender on percussion and elicited no response on electric pulp testing. No mobility was present, and the probing depths were within physiologic limits. A radiographic examination revealed a radiolucency measuring approximately 1.5 cm Â 1 cm involving root apices of tooth #9 and tooth #10 (Fig. 3B) . Tooth #9 had jagged apical margins resulting in an open apex indicative of external inflammatory resorption. We decided to opt for a conservative approach wherein teeth #9 and #10 would be endodontically treated including additional 1-step apexification in tooth #9.
After rubber dam application, the isolated teeth along with the clamps and the surrounding sheet were swabbed with 5% povidoneiodine. Access cavities were prepared in both teeth. In tooth #9, frank purulent blood-stained discharge was noted. Once the drainage ceased, irrigation was performed with 5% sodium hypochlorite. The root canal apical diameter was confirmed to be larger than that of a file size 80. After minimally preparing the canal walls with a no. 80 H-file under copious irrigation with 5% sodium hypochlorite, an intracanal dressing of calcium hydroxide and iodoform (Metapex) was given. Tooth #10 was also prepared starting with file size #20 to size #50, and calcium hydroxide was placed as the intracanal medicament. Both teeth were temporized using Cavit G. At the next visit, the swelling had completely subsided, and the patient was comfortable. The medicament was removed from both root canals using K-files under copious irrigation with 5% sodium hypochlorite. After the canals were thoroughly dried, a TAP dressing of ciprofloxacin, metronidazole, and minocycline mixed in normal saline was placed for 2 weeks in each tooth using a Lentulo spiral.
The patient continued to be asymptomatic at the subsequent visit. Both canals were cleared of medicament and found fit for final obturation. In tooth #9, a barrier of PRF and Biodentine was established similar to that in case 1 (Fig. 3C ) followed by obturation with guttapercha and light-cured composite restoration. Tooth #10 was also obturated with gutta-percha and restored with light-cured composite resin. Peg-shaped lateral incisors were reshaped using resin composite. Healing was highly appreciable at 3 months (Fig. 3D) with an increase in bone density noted at 6 months. Repair of the external resorption defect as well as the root apex was highly noticeable (Fig. 3E) .
Discussion
Teeth having concomitant open apices and large periapical lesions, especially those extending to cause cortical expansion or erosion of cortical plates, and further affected with inflammatory root resorption fit into a genre of complex endodontic cases often attracting surgical intervention. However, surgical treatment should be reserved preferably as a second line of treatment and considered only when conservative treatment has failed to resolve the periradicular pathosis (16) . Patients also are usually more comfortable with the most conservative options. A reasonable success rate of up to 85% and partial or complete healing of up to 94.4% have been reported when a conservative approach using endodontic therapy alone has been used for the management of periapical lesions (17, 18) . The literature also has a mention of reports in which cystic lesions have been shown to successfully resolve nonsurgically when root canal treatment was augmented with techniques like decompression aspiration, lesion sterilization and tissue repair, calcium hydroxide placement, and aspiration irrigation (19) . Therefore, using 1 or more of these augmentation techniques and combining them with bioactive and regenerative properties of select dental materials in a root canal treatment can be expected to treat even large periapical/cystic lesions while closing root apices effectively. In all our cases, the chosen strategy proved highly effective.
Based on the findings of a recent literature review, before a definitive treatment is undertaken for extensive odontogenic cysts, lesion decompression is highly recommended in order to achieve satisfactory clinical results (20) . Decompression eliminates inflammatory exudates, thus relieving hydrostatic pressure and promoting the proliferation of fibroblasts and collagen deposition. Decompression in our cases was accomplished using simple intracanal aspiration and simultaneous digital pressure. Also, Bhaskars's suggestion of extending root canal instrumentation beyond the apical foramen was adopted, thus relieving intracystic pressure (14) and setting the stage for inflammatory and immunologic systems to take over in the reparative process by contributing toward epithelial collapse of cystic lesions (21, 22) .
Besides evacuating the lesion of inflammatory exudates, the eradication of microbial pathogens from the root canal to improve the biologic environment needed for periapical healing has been seen to be true even for cystic lesions (23) . The role of intracanal irrigation and medication in addition to mechanical instrumentation cannot be understated. Considering our treatment success, it can be alleged that the intracanal disinfection protocol adopted here proved to be highly effective, which included extensive irrigation with 5.0% sodium hypochlorite (24) , an initial dressing of calcium hydroxide and iodoform for 2 weeks chosen for its antibacterial and hygroscopic properties, neutralization of the acidic environment, and activation of phosphatase enzymes, all setting the stage for repair; arrest of external inflammatory root resorption and promotion of hard tissue deposition (25) ; and subsequent placement of triple antibiotic paste dressings until the canal was dry and no exudate was present in the canal. Several studies in the literature have confirmed the antimicrobial efficacy of TAP against endodontic pathogens, especially resistant organisms like Enterococcus faecalis and Candida (26) . When compared with calcium hydroxide, TAP has not only been found to be significantly more effective in eliminating planktonic E. faecalis and biofilms of E. faecalis but also has delivered effects in duration as short as 14 days (27, 28) .
Lately, an emerging trend in the treatment of immature teeth is a revascularization/revitalization procedure aimed at continued root development. Most clinical studies have shown its use in young patients 8-18 years of age and in immature teeth with broad open apices. However, 2 published cases are an exception in which application has been seen in young and fully formed mature teeth (29, 30) . The functionality, number, and differentiation of stem cells are expected to decline in older patients. Moreover, the potential for repair decreases in the presence of long-standing periapical lesions that can affect stem cell survival. Another factor, the size of the apical opening, is also significant in determining cellular migration desired in regenerative techniques. Although a minimum requirement of 1-mm foramen size is essential to accomplish revitalization, larger opening sizes are known to significantly improve cellular migration. Taking these factors into account, revitalization treatment outcomes appeared questionable in present cases; hence, the authors opted to perform 1-step apexification. Two of our patients were middle aged (ie, 39 and 45 years old). The third case presented was that of a young boy whose age was a favorable factor for revitalization. However, the presence of long-standing periapical infection with external inflammatory resorption was indicative of clastic cell presence and a decreased probability of stem cell existence, which went in disfavor of regenerative endodontics (31) .
Today, with the efficient and increasing use of bioceramic materials in endodontics, it has become possible for clinicians to save more teeth with a predictable prognosis. We attempted to use Biodentine, a tricalcium silicate-based material, combined with PRF in its less explored application of 1-step apexification. Certainly, this combination proved to possess great potential as a valuable alternative to MTA. Unlike MTA, Biodentine is formulated on the basis of ''active biosilicate technology'' that consists of controlling every step of material formulation starting with the purity of raw materials. It is devoid of any metallic impurities in the mixture responsible for lowering material strength (9). Compared with MTA, Biodentine also offers advantages of accelerated setting, improved overall physical and mechanical properties, and easier handling (9, 32). The manufacturer advocates its mixing in an amalgamator, thus promoting thorough and uniform spatulation. Improved properties coupled with an initial set of 9 to 12 minutes makes it possible to complete root canal obturation and permanent restoration on the day of artificial plug formation itself.
Furthermore, Biodentine displays excellent adaptability and micromechanical adhesion with underlying dentin mainly because of precipitation of hydroxyapatite crystallites at the interface and surface (33) . The quality of the material-dentin interface improves with timereducing marginal percolation. Desired properties of bioactivity, hard tissue regeneration, and biocompatibility in regenerative endodontics are well displayed by this material. All these can be attributed to its ability to up-regulate the production of cytokines, osteocalcin, osteopontin, bone sialoprotein, transforming growth factor beta 1, and bone morphogenetic protein 2, thereby actively promoting angiogenesis, the recruitment of progenitor cells, cellular differentiation, and mineralization (34, 35) . The higher calcium release from Biodentine and the prominent uptake of calcium by adjacent root dentin also enhances its bioactive effect and periapical healing compared with MTA (36) .
PRF used as a preliminary barrier in our cases to prevent extrusion of Biodentine beyond the apex also served in augmenting the role of Biodentine. Several materials like collagen have been tried as an initial matrix, but PRF offers distinct advantages. In addition to being autologous, biocompatible, feasible to prepare, and economically viable, it promotes angiogenesis, hastens wound healing, and enhances bone regeneration in the surrounding environment (37) . PRF (an organized fibrin matrix rich in platelets; leukocytes; cytokines; growth factors like platelet-derived growth factor, transforming growth factor beta, and insulinlike growth factor 1; and stem cells) (38) is better able to direct stem cell migration, increase cell attachment (39) , and stimulate proliferation and differentiation of stem cells required in the healing process (40) . It creates an environment in which there is a sustained release of growth factors and increased microvascularity for a period between 1 and 4 weeks that is naturally stimulative for accelerated wound healing (39) . Based on the known properties of both Biodentine and PRF, it becomes logical to assume that combining both materials will synergistically enhance bone regeneration and the healing program by magnifying differentiation potential and innate and adaptive immune mechanisms required in periapical healing. Moreover, a platelet fibrin scaffold present in the apical 1-2 mm of the root end, under the stimulatory action of Biodentine, slowly remodels into a calcific barrier creating a double hard tissue seal in addition to promoting healing in the periapex.
Treatment outcomes, both clinical and radiographic, were highly satisfactory with complete resolution of all clinical signs and symptoms. Surprisingly, in all cases radiographic healing seemed to be quite rapid, possibly explained by the combined use of PRF and Biodentine. A significant resolution of radiolucency was observed as early as 3 months in noncystic large periapical lesions. However, long-term randomized controlled clinical studies are required to validate these findings. Also, a long-term recall at 1 to 3 years is suggested to check for any reversal of symptoms.
Conclusion
A collective approach strategy involving 1-step apexification using PRF and Biodentine and supplemented with lesion decompression under a stringent disinfection protocol proved highly successful in enabling teeth with open apices and large periapical/cystic lesions to return to a state of health and function without surgical intervention. The total treatment span was considerably reduced. Results were quite striking with substantially rapid periapical healing and a near complete resolution of radiolucency seen at 3 months in periapical granulomatous lesions. Because treatment is conservative, it protects anatomic structures in close proximity against injury and can be highly beneficial in patients who cannot tolerate a surgery.
